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Executive Summary 

The Floating Island/biosphere project aims to demonstrate the effectiveness of floating 

reedbeds or vegetated floating platforms to improve water quality in natural and constructed 

water bodies. An area of 150 square metres of vegetated floating islands has been installed 

in the Etiwanda Wetland Mildura. Following treatment of the water it is proposed to use 

some of this water for irrigation purposes. This water use will depend on the amount of water 

that is available and the Council department needs. 

 

The floating islands were constructed using recyclable materials. The design was executed 

by Floating Islands Australasia who partnered with Mildura Rural City Council in this venture. 

The plants were installed in the the floating pods by Council staff, lashed together and 

anchored out in the sedimentation pond in the desired location. 

 

The Floating Islands in the Etiwanda wetlands were established to further improve the 

quality of storm water entering the wetlands in the sedimentation pond area. The Floating 

Islands were tested for its performance once the roots had grown to a certain depth to 

support microbial bio-film, which enhance nutrient transformation and reduce suspended 

materials. Water Quality was monitored before and after the positioned Floating Island in the 

sedimentation pond for assessing the improvements. The water quality parameters like Total 

Suspended solids, Electrical Conductivity, Nutrients, Chlorophyll a, E.Coli, metals etc, were 

tested for any improvements in water quality. Based on the influent water contaminants there 

is a drop of nutrient level across the Sedimentation pond where the floating islands are 

established. Details can be seen in the outcomes section of this report. 

  

While these results are not conclusive they are encouraging and more data will be required 

to be collected to see a clearer improvement trend beyond the life of the Smart Water Fund 

agreement. What is more encouraging is the effect the islands have had in respect to a 

natural habitat. The Etiwanda Wetlands has grown to house all types of birdlife and although 

not thoroughly studied it is assumed that more aquatic life would be evident throughout the 

floating root system. 

 

This innovative reed bed system designed to enhance wetland treatment capabilities through 

exposed root fibres within the permanent water zone compared to other reed bed systems 

currently known. This project is the first of its kind in Victoria.  
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1. Background  

The Floating Islands in Etiwanda wetlands was established to further improve the quality of 

storm water entering the wetland. Floating Islands Australasia approached Mildura Rural 

City Council in 2007 to install a biosphere floating Island structure to improve the quality of 

water in the sedimentation pond of the wetland.  

 

A prototype of two floating pods was established followed by the first 30 panels as part of the 

Smart Water Funding. Water testing was carried out in March 2009 once the roots had 

grown to a certain depth to support microbial bio-film. These roots would enhance nutrient 

transformation and reduce suspended materials. Samples were taken from the front of the 

gross pollutant trap at the entrance of the sedimentation pond and downstream of the 

floating islands. Significant drops in nutrient levels were observed. These results encouraged 

the further installation of another 30 panels as part of the Smart water Funding. 

 

The use of the floating Islands has enhanced the habitat for birdlife in the wetland, providing 

a haven to protect and secure nesting capabilities. A recent survey carried out by the 

Sunraysia Bird Watchers has shown that 6 different varieties of birdlife inhabit the islands. 

 

The floating Islands were primarily installed to hasten improvement of water quality and 

further testing will be carried out to monitor any improvements. The only specific challenge 

that we foresee is the removal of weeds from the islands. This process will be carried out 

when the weed population becomes prevalent. 

 

2. Introduction  

The Floating Islands in Etiwanda wetlands project will feature the construction, installation 

and trial of 60 floating reed bed (floating Biospheres) at the Etiwanda Wetland in Mildura. 

These reed beds will be tied together in a matrix pattern. This innovative reed bed system is 

designed to enhance wetland treatment capabilities through exposed root fibres within the 

permanent water zone compared to other reed bed systems currently known.  

A demonstration of storm water reuse will follow with the treated water being fed into a raw 

water pipeline system or used by water tankers out of a standpipe structure. This recycled 

water Classified as class C water as per EPA guidelines, will supply approximately 20 

Megalitres of metered water to supplement irrigation on 2 sporting fields at the Mildura 

Recreation Reserve and other Council infrastructure (e.g. road maintenance). The key 

deliverables for the project will be: 
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 Propagation or purchase of native reed bed plants. 

 Construction and installation of the floating reed bed system. 

 Reuse of water for irrigation and other council activities. 

 Monitoring of water quality.  

 Dissemination of research results distributed as per Communications Plan. Research 

results will be available after 12 months of installation. 

 Final report to Smart Water Fund. 

 

3. Objectives/Goals  

The main aim in this project is to:  

 Accelerate water quality improvement to be utilised for recycling purposes.  

 Establish a demonstration site for the other Councils and industry that utilise 

constructed wetlands. Information will be distributed as per Communications Plan.  

 Indicate to the public through a communication plan Council’s commitment as 

innovative water managers. 

 Provide a food source and refuge for fish and general biodiversity. 

 Demonstrate and evaluate the performance of the floating reed bed system as a 

more effective means of treating water for reuse. 
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4. Milestones 

 

4.1 Milestone 1 

Milestone Description and methodology:  

Development of a Detailed Project & Communication Plan  

 

Timing: 

Completion date for Milestone 1 was 6th March 2009. 
 

Financial Summary 

 

 

 

 

 

 

Key Performance Indicators 

 Acceptance of Detailed Project & Communications Plan by Smart Water Fund 

 

4.2 Milestone 2  

Milestone Description and methodology:  

 
30 panels have been installed with plants,Juncus and Carex  within the deep sedimentation 

pondPlease refer to inspection report in the appendices). This involved the use of a boat 

supplied by Council that towed the platforms in place strategically into a matrix pattern. The 

dimensions of these panels are 900mm x 2700mm. Floating Islands Australasia worked in 

conjunction with Council personnel to carry out this operation and monitor the anchorage of 

the platforms and maintain the bird netting where required. Council’s wetland Maintenance 

Officer and Water Management officer monitor the project on a weekly basis. This 

monitoring will continue on an ongoing basis up 2019 as  resources become available. This 

is because wetland management will be relocated in another department and resources will 

have to be accessed from a different department in Council when available. The two 

directors will be visiting the Floating Islands in July 2010 to advise on any future inspection 

timetables. 

 

 Media release to Sunrays Daily, and local WIN TV. 

Funding Summary for Milestone 1 

Source 
Amount 

$ In kind 

Smart Water Fund $5,000  

Grantee $0  

Other (please name)   
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 Report to SWF. 

 Target completion date for Milestone 2 is 31st March 2009. 

 

 

 

Timing  

The installation of the 30 panels was completed on the 31st March 2009. A media release 

appeared in the Sunrays Daily on the 9th of April 2009. 

 

Financial Summary 

 

Key Performance Indicators 

 Stable with anchorage and floating. 

 Maintaining appropriate position in the wetland according to GIS coordinates. 

 Netting over plants preventing interference from birds. 

 

4.3 Milestone 3  

Milestone Description and methodology:  
 

30 more panels have been installed in the sedimentation pond at the Etiwanda Wetland. 

This completes the production and installation of the project. 1500 plants of both Juncus and 

Carex were planted into the panels . The operation took 3 days to complete. This involved 

the use of a boat supplied by Council that towed the platforms in place strategically into a 

matrix pattern. The dimensions of these panels are 900mm x 2700mm. Floating Islands 

Australasia worked in conjunction with Council personnel to carry out this operation and 

monitor the anchorage of the platforms and maintain the bird netting where required. 

Council’s wetland Maintenance Officer and Water Management officer monitor the project on 

a weekly basis.  Up to 2019 

 

 Media release to Sunrays Daily, and local WIN TV. 

Funding Summary for Milestone 2 

Source 
Amount 

$ In kind 

Smart Water Fund $10,000  

Grantee $14,570  

Other (please name)   
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 Report to SWF. 

 Target completion date for Milestone 2 is 31st March 2009. 

 

Timing  

The installation of the final 30 panels was completed on the 22nd May 2009. A media release  

appeared in the Mildura Weekly on the 14th of August 2009. 

 

Financial Summary 

 

 

 

Key Performance Indicators 

 Stable with anchorage and floating. 

 Maintaining appropriate position in the wetland according to GIS coordinates. 

 Netting over plants preventing interference from birds. 

 

 

 

Item No. Unit Price Price, excl GST

Floating wetland panels, 2.7 x 0.9m 60 400.00$       24,000.00$          

Bird netting, sets 60 15.00$          900.00$               

Development Discount 3,893.00-$            

Wetland plants at cost, 27/panel 1620 1.50$            2,430.00$            

Transportation 1 400.00$       400.00$               

Planting and Installation, man hours 128 50.00$          6,400.00$            

Travel, days for 2 people 8 200.00$       1,600.00$            

Management by FIA 1 3,000.00$    3,000.00$            

Miscellaneous 196.00$               

35,033.00$          

GST 3,503.30$            

Total Price 38,536.30$          

Etiwanda 60 Panel Floating Wetland cost breakdown

Funding Summary for Milestone 2 

Source 
Amount 

$ In kind 

Smart Water Fund $25,910 excl GST  

Grantee $0  

Other (please name)   
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4.4 Milestone 4 

4.1. Milestone Description and methodology:  
 
Water monitoring around the floating islands to test if there is any improvement of water 

quality as the result of the biomass created by the floating islands.  

 

Circulate the results via media outlets. 

- Commence monitoring of water quality; this will be carried out by MRCC personnel.  

- Coordinate the recycling of water with the Assets Department of Mildura Rural City 

Council whether through a pipeline system to join up with a new raw water supply or 

transferring of water by tankers to a storage facility at the Mildura Recreation Reserve. 

- As part of the Awareness Program the findings will be reported to relevant schools and 

community groups through media outlets (please refer to communications plan).  

- Final Report to SWF 

  
 

4.2. Timing  

To be completed by the 30th April, 2010 

 

 

 

 

 

4.3. Financial Summary 

 

 

4.4. Key Performance Indicators 

 Water quality improvement 

 Final report to be approved by the Smart Water Fund 

 

 

Funding Summary for Milestone 2 

Source 
Amount 

$ In kind 

Smart Water Fund $5,000 excl GST  

Grantee $0  

Other (please name)   



9 
 

5. Outcomes for Milestone 4 

 
April, 2009 April, 2010 

  Upstream Downstream Site #1 Site #2 Site #3 Site #4 

  

ppm (as 

N, P) ppm (as N, P) 

ppm (as N, 

P) 

ppm (as N, 

P) 

ppm (as N, 

P) 

ppm (as N, 

P) 

Nitrate N/D N/D 0.34 0.33 0.35 0.25 

Nitrite 0.003 0.001 0.05 0.06 0.06 0.05 

Oxidised Nitrogen <.06 0.001 0.39 0.39 0.41 0.3 

Ammonium 0.13 0.04 0.1 0.2 0.1 N/D 

Total kjeldahl 

nitrogen 1.5 0.73 1.1 0.8 0.9 1.1 

Total Nitrogen 1.5 0.731 1.49 1.19 1.31 1.4 

Phosphate 0.082 0.063 0.06 0.08 0.05 0.05 

Orthophosphate 0.028 0.008 0.03 0.01 0.03 0.01 

Total Phosphurus 0.11 0.071 0.09 0.09 0.08 0.06 

              

 

 

As a summary there is a drop of nutrient level across the wetlands at this point especially 

between points 1 and 4. Total Phosphorus is reasonably low especially orthophosphate.  

While these results are not conclusive they are slightly encouraging and more data will be 

collected to see a clearer improvement trend for our future reference.  

 

Some water recycling was carried out to the extent of some 10 mega litres to the potable 

water value of $8,000. This was carried out using water trucks and will be an ongoing 

3

1

2

4
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exercise when required depending on the proximity of where the spreading of water is 

required. 

 

 

6. Risk Management  

Description of Risk 
(and reference to 

applicable milestone) 

Probability 
(H,M,L) 

Impact 
(H,M,L) 

Impact on Project 
(Description) 

Mitigation 
Strategy 

Milestone 2  risk of 
boating accident risk 
of incorrect anchoring  

Some plants dying 

L 

 

M 

 

L 

 

M 

 

 

Water quality process 
not working 

Safety Plan 
revised  

 

Replant 

Milestone 3 risk of 
boating accident risk 
of incorrect anchoring  

Some plants dying 

L L Water quality process 
not working 

Safety Plan 
revised  

 

 

Description of Risk 
(and reference to 

applicable milestone) 

Probability 
(H,M,L) 

Impact 
(H,M,L) 

Impact on Project 
(Description) 

Mitigation 
Strategy 

Milestone 4  risk of 
boating accident  

Some plants dying 

L 

 

M 

 

L 

 

M 

 

Water quality process 
not working 

Safety Plan 
revised  

 

Replant 

 

It has not been necessary to instigate any mitigation strategies as the project came together 

smoothly without incidence. 

 

7. Discussion/Evaluation 

The Floating Island project has been successful to a certain degree; the improvement in 

Water quality has been encouraging although the final results were not significant. Various 

factors could have influenced the findings, these being: 

 Temperature of the water affecting the metabolic rate of the plants 

 The monitoring was done too early after a rain event and Turbidity was a strong 

factor in preventing a “settled”. Sample. 

 Samples were not taken as close to the floating islands due to accessibility. 
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 Lack of sunlight for the plants to take up nutrients. 

 Planting times were untimely in the sense that it encouraged more weed growth that 

expected in the early stages. 

One of the biggest hurdles to overcome concerning Mildura Rural City Council’s involvement 

is the required continuing with maintenance of the floating islands. This is due to the lack of 

resources to access the islands by boat. Consideration will have to be made to outsource 

the maintenance work by a contractor. Trimming and slashing of the plants and the removal 

of weeds will be the main duties of the maintenance program. In spite of the maintenance 

difficulties, the islands have become an aesthetic feature of the wetlands and continue to be 

a valuable habitat for bird and aquatic life.  

 

The use of water for reuse by Council’s Infrastructure and maintenance department  has 

been controlled by quantity and demand. This has prevented any structured program for 

reuse. A standpipe is in place for use by Council’s Infrastructure and maintenance to access 

water when required for their road maintenance program.  

 

Directors of Floating Islands Australasia will be meeting in Mildura in July 2010 to discuss 

the way forward for the project in terms of a management plan to coincide with the Mildura 

Council’s revised overall wetland management plan. 

 

8. Return on Investment  

The returns on investment for the Floating Biosphere project are: 

 Water quality improvement. 

 The improved quality of water to be recycled. 

 Amount of public interest following communications plan. 

 Visitors to wetland complex. 

 Take up of concept by other organisations. 

 Increased biodiversity in the wetland. 

 Any financial return on investment is difficult to gauge at this time. 

 

The feedback on the floating Islands project has been very positive, following an extensive 

publicity campaign and presentations to local organisations, Lower Murray Water, Mallee 

Catchment Management Authority, and Murray Darling Association Annual conference. 
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Local Lions and Rotary Clubs people have become very interested in the floating islands 

concept. Channel TEN has filmed a segment which is hoped to encourage more interest on 

a national scale. Interest from Adelaide City Council has lead to plans for 20 panels to be 

installed in the Torrens River. Two media articles were done by Sunraysia Daily and Mildura 

Weekly on the 9th April 2009 and the 14th September 2009 (refer to the Appendices section). 

 

 

10. Conclusion 

The plant growth has advanced to the stage that the biomass is fully developed to gain a 

result from the water testing. Some water recycling and cartage was carried out. The 

prospect of pipelining the water to the Mildura Recreation Reserve was found to be 

unfeasible. A feasibility study was carried out by consulting engineers Aurecon ( previously 

Connell Wagner at time of report ) in 2008 and it was concluded that the cost of pipelining 

wetland water to Mildura Recreation Reserve was too high considering that only 20% to 30% 

of the wetland water could be retrieved due to climate conditions and the ephemeral 

condition associated with the wetland .However the Mildura Recreation reserve is now 

irrigated by Raw water from the Murray instead of potable water previously. This has been 

happening since December 2009. 

 

The floating island project has been a success in terms of Mildura Rural City Council 

implementing a system that has not been tried before in this region. The reed bed system 

has proven to be effective in treating any algal blooms in and around the floating islands. 

The improvement of water quality is not conclusive but there have been some encouraging 

results. Whether this method of treating stormwater is more effective than the traditional 

macrophyte plantings is difficult to quantify. 

 

This system is still an ongoing experiment in treating stormwater. Floating islands have been 

proven to be efficient in treating waste water from sewerage effluent and Floating Island 

Australasia decided to adapt this system to stormwater effluent to gain equivalent results. 

 

Reference to the success of rafted reed beds in treating effluent can be found by accessing 

Rafted reedbeds for water quality management paper compiled by Harris Environmental 

consulting  
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11. Recommendations 

It is recommended that continued monitoring of water quality around the floating reedbeds is 

to be carried out for the ten year life cycle of the floating islands. Floating Islands Australasia 

is required to continue with their proactive role in the further implementation of maintenance 

and monitoring systems for the raft beds. Funding is required by Mildura Rural City Council 

to continue maintaining the floating islands to to provide significant analysis of the project  

 

 In terms of wildlife on and around the floating islands, further analysis should be carried out 

to ascertain the value of such a habitat and results published.   

 

If water quality improves in the future it is recommended that results be published for the 

benefit of the community.  

 

 

 

 

 

Appendices  
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Photo of Floating Wetland islands 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



15 
 

Media Releases 
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Item No. Unit Price Price, excl GST

Floating wetland panels, 2.7 x 0.9m 60 400.00$       24,000.00$          

Bird netting, sets 60 15.00$          900.00$               

Development Discount 3,893.00-$            

Wetland plants at cost, 27/panel 1620 1.50$            2,430.00$            

Transportation 1 400.00$       400.00$               

Planting and Installation, man hours 128 50.00$          6,400.00$            

Travel, days for 2 people 8 200.00$       1,600.00$            

Management by FIA 1 3,000.00$    3,000.00$            

Miscellaneous 196.00$               

35,033.00$          

GST 3,503.30$            

Total Price 38,536.30$          

Etiwanda 60 Panel Floating Wetland cost breakdown
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Background 
In March 2009, thirty ES003s panels were installed on Etiwanda wetland.  This was 
followed by a second stage in late May, 2009 where another thirty panels were 
installed.  These were planted with a variety of wetland species at a rate of 27 per 
panel (10 per square metre).  This followed a prototype installation of eight large 
panels (ES003) in September 2008.  
 
The objective of this inspection was to check the condition of the panels, check the 
viability of the plants, and remove bird netting if warranted.     
 

Report 
1.  Prototype 
The prototype structure continues to flourish.   Apart from one panel that became 
submerged after relocation of the island, other panels continue to support a large 
biomass.   Persicaria decipiens is now spreading out from the edge of the island.  A 
swan has nested on a panel with a nest containing six eggs observed. 
 

2. March 2009 Installation 
Panels planted in March 2009 showed reasonable growth of the planted species.   
Most growth was seen at the Western end of the structure, closed to the launch 
point.   Less growth was observed towards the centre of the basin.   Growth rate was 
slower than that observed on the prototype.   This is attributed to the fact that the 
plantings were late in the growing season.   
 
Of the low growing species, Myriophyllum crispatum (Upright milfoil) was very 
successful in covering sections of the panel.   Triglochin procerum (Water ribbon) 
and Crassula jelmsii (Swamp stonecrop)  were surviving but not as prolific as the 
milfoil.  Most plantings of taller species (sedges and rushes) were surviving but 
towards the centre of the basin there was stunting of some plants and possibly some 
removal by ducks.   There was a level of invasion by weeds and other species.  
Checking underneath the panels confirmed root penetration. 
 
This installation was considered sufficiently well established to warrant removal of 
bird netting.   Mildura Rural CC will continue to observe the panels and effect some 
weed control with judicious application of glyphosate. 
 
Overall this stage has developed satisfactorily with a visual impression from the 
shoreline of abundant growth.  This is expected to further improve over the coming 
growing season. 
 
Physical condition of the panels was good.  Crushing of bird netting by ducks was 
something of a problem but plant removal was not widespread.   Minimal leakage of 
filler material was observed. 
 
The attached photographs show the general condition of the installation.  The zoom 
in picture shows an invasive weed in the foreground with swamp stonecrop in the 
middle ground and reeds in the background. 
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3.  May 2009 Installation 
Much less growth was observed on the May installation than the March installation.  
The slow growth had provided opportunities for weed incursion and plant damage or 
removal by ducks.  Filler escape was observed on a couple of panels.  This was a 
consequence of plant removal. 
 
Two small islands installed further down the wetland at the same time were in similar 
condition. 
 
Some remediation of this installation will be required.  It was decided not to remove 
bird netting and to observe the islands for the next two months.  A decision will then 
be taken on what panels need to be replanted or replaced.  A review of bird netting 
design will be undertaken by FIA to develop a more robust net. 
 
It was concluded that this installation was planted too late in the season to 
encourage rapid growth of the wetland species.  This left them susceptible to weed 
invasion and bird damage.  Optimum planting time is September to March. 
 
Based on these observations, an optimum planting configuration would be tall 
species in the centre of panels with millfoil planted at the perimeter to provide rapid 
coverage of the panel.  Minimal weed invasion was observed on areas covered by 
Millfoil. 
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